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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. timoiw 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be conside ^ 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS irom the > ma. ng date oi ' ttiis commun.cat.on. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )|3 Responsive to communication(s) filed on 14 August 2002 . 
2a)IE This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11 , 453 O.G. 213. 
Disposition of Claims 

4) E3 Claim(s) 1 and 3-13 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) 1 and 3-13 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)D All b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachments) 

1 ) Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other: 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant are advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 1 and 3-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Williams (US/5 ,24 8 ,627) in view of Kalnitsky (US/5,418,174). 

The rejection that set forth in Paper No. 10 is maintained and repeated herein below as 

record. 

Re claim 1, Williams discloses a MOS gated device which is resistant to single event 
radiation failure and having improved total dose radiation resistance; said device comprising: a 
P-type substrate (10 20) having substantially flat, parallel upper (20) and lower (10) surfaces; a 
plurality of laterally spaced N-type body regions (82 40) extending from said upper surface into 
said substrate (20); at least one respective P-type source region (84) formed in each of said body 
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regions (82) in said upper surface of said substrate (20) and defining a respective channel region 
(40) in said upper surface in said body region ; a gate electrode (60) comprised p-type silicon 
including boron dopants (see Col. 2, lines 51-60) disposed atop and insulated from said channel 
region and operable to invert said channel region in response to the application of a suitable gate 
voltage to said gate electrode (60) said gate (60) being insulated form said cannel region (62) by 
a gate oxide layer (50) comprising silicon dioxide having a thickness of between 500 tolOOO 
angstroms; and a source electrode (84) disposed atop said first surface (20) and connected to 
each of said source regions (82); said gate electrode being comprised of P-type polysilicon (see 
Figs. 1-7 and also Col. 2, lines 52-68 through Col. 3, lines 1-7). 

However, Williams does not specifically disclose the gate oxide layer being radiation 
hardened. 

Kalnitsky discloses semiconductor device that has a gate (16) being insulated form said a 
cannel region by a gate dioxide layer (14) and said gate dioxide layer being radiation hardened 
(see Fig. 1 and Col. 1, lines 1 1-35). Kalnitsky discloses that "Ionizing radiation is known to 
produce defects in semiconductors. For example, radiation generates unwanted holes and 
electrons in gate oxides and other oxide dielectric layers. Throughout the dielectric, radiation 
generates 

electron-hole pairs. Some of these electron-hole pairs will recombine while others will not, 
yielding free electrons and holes. If an irradiated dielectric is a gate oxide, by applying a 
negative voltage to the gate electrode, the electrons will move toward the substrate and the 
holes will move toward the gate electrode. If a positive voltage is applied to the gate electrode, 
the reverse will occur, the electrons will move toward the gate electrode and the holes will 
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move toward the substrate. This movement of and subsequent trapping of electrons and holes 
on intrinsic trapping sites causes a shift in the threshold voltage due to the radiation. Radiation 
ultimately induces a build up of positive charge within the dielectric due to large capture cross- 
sections of hole traps. Various methods have been employed to form radiation hard gate oxides 
to compensate for the build up of positive charges and to prevent such shifts in the threshold 
voltage from occurring when the integrated circuit or device is subjected to radiation." (see 
Kalnitsky Col. 1, lines 10-35). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of applicant(s) claimed invention was made to have provided Williams reference with radiation 
hardened gate oxide layer as taught by Kalnitsky because the process would have induced a build 
up of positive charge within the dielectric (i.e. gate oxide) due to large capture cross-sections of 
hole traps the radiation hardened gate oxide layer and as result shifts in the threshold voltage 
would have been prevented from occurring when the integrated circuit or device is subjected to 
radiation. 

Re claim 3, as applied to claim 2 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein said gate dielectric has a thickness of 
between 500 to 1000 angstroms (see Col. 4, lines 38-43). 

Re claim 4, as applied to claim 1 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein each of said N-type channel regions 
has a doping concentration corresponding to that of an approximately 100 KeV phosphorus 
implant at a dose of about 5.5E13 atoms/cm" 2 (see Col. 4, lines 15-29). 
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Re claim 5, as applied to claim 1 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein each of said N-type channel regions 
has a doping concentration corresponding to that of an approximately 100 KeV phosphorus 
implant at a dose of about 8.0 El 3 atoms/cm* 2 (see Col. 4, lines 15-29). 

Re claim 6, as applied to claim 1 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein said substrate (10 20) includes a chip 
of monocrystalline silicon at said lower surface of said substrate and an epitaxial layer formed 
atop said chip and that is less heavily doped than said chip (see Figs. 6 and 7). 

Re claim 7, as applied to claim 1 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein said base region includes a portion 
adjacent to said upper surface that is more heavily doped than another portion of said base region 
that is adjacent to a lower boundary between said base region and said substrate (see Figs. 6 and 
7). 

Re claim 8, as applied to claim 1 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation an interlayer dielectric layer formed atop said 
gate electrode and having openings therein in which said source electrode contacts said source 
regions (see Figs. 6 and 7). 

Re claim 9, as applied to claim 8 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein said interlayer dielectric is low 
temperature oxide (see Figs. 6 and 7). 
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Re claim 10, as applied to claim 8 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein said interlayer dielectric includes 
dopant ions (see Figs. 6 and 7) 

Re claim 1 1, as applied to claim 1 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation a passivation layer formed atop said source 
electrode (see Figs. 6 and 7). 

Re claim 12, as applied to claim 1 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein said passivation layer is comprised of 
low temperature oxide (see Figs. 6 and 7). 

Re claim 13, as applied to claim 1 above, Williams and Kalnitsky in combination disclose 
all the claimed limitations including the limitation wherein said gate electrode has a doping 
concentration corresponding to that of an approximately 50 KeV boron implant of about 5E15 
atoms/cm" 2 (see Figs. 6 and 7). 

Response to Arguments 

4. Applicants' arguments filed on August 14, 2002 have been fully considered but they are 
not persuasive. 

Applicants argued that "Williams teaches that "a polysilicon film 60 is heavily doped 
with n-type dopant such as phosphorous. . . claim 1 requires the gate oxide layer to be less than 
1000 A thick . . . Williams in fact teach away form the use of a p-type polysilicon gate electrode 
that includes boron dopants in combination with a thin gate oxide in order of less than 1000 A 
thick..." 
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In response to the applicants' argument, the Examiner respectfully submits that such an 
argument is not commensurate with the scope of the claims, in particularly, as stated above. The 
Examiner respectfully submits that the combination of Williams '627 and Kalnitsky '174 teach 
all the claimed limitations as applied herein above in Paragraph 3. In response to applicants' 
contention "Williams teaches away from the use of p-type polysilicon gate electrode," the 
Examiner respectfully submits Williams '627does not teach each away. The use of n-type gate in 
Williams device is an improvement of the p-type gate. In other words, the old p-type gate device 
that disclosed in Williams reference is similar device as of the instant application device. Since 
Williams disclosure teaches both p-type and n-type devices, the instant application claimed 
invention lacks novelty. Williams disclosure teaches the use of both p-type or n-type polysilicon 
gate devices and therefore both p-type and n-type polysilicon gate devices are interchangeable 
and well known to on of ordinary skill in the art to construct a devise that has either p-type 
polysilicon gate or n-type polysilicon gate at the time of the claimed invention of the instant 
application. 

Furthermore, applicants' contention "Williams does not teach thin gate oxide in the order 
of less than 1000 A" has no merit since Williams discloses a gate oxide having the thickness 
range 100 A - 1200 A (see Col. 4, lines 38-40). Since the given range of Williams gate oxide 
thickness within the range of instant application, any thing between the range of 100 A to 1000 A 
meets the claimed limitation range. Therefore, Williams teaches the gate oxide being less than 
1000 A thick. In addition, claim 1 contains an open-ended transitional phrase such as 
"comprising" and the transitional term "comprising", which is synonymous with "including," 
"containing," or "characterized by," is inclusive or open-ended and does not exclude additional, 
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unrecited elements or method steps. See, e.g., Genentech, Inc. v. Chiron Corp., 112 F.3d 495, 
501, 42 USPQ2d 1608, 1613 (Fed. Cir. 1997) ("Comprising" is a term of art used in claim 
language which means that the named elements are essential, but other elements may be added 
and still form a construct within the scope of the claim.); Moleculon Research Corp. v. CBS, Inc., 
793 F.2d 1261, 229 USPQ 805 (Fed. Cir. 1986); In re Baxter, 656 F.2d 679, 686, 210 USPQ 
795, 803 (CCPA 1981); Ex parte Davis, 80 USPQ 448, 450 (Bd. App. 1948) ("comprising" 
leaves "the claim open for the inclusion of unspecified ingredients even in major amounts"). 

Further, applicants' arguments do not comply with 37 CFR 1 .1 1 1(c) because they do not 
clearly point out the patentable novelty which he or she thinks the claims present in view of the 
state of the art disclosed by the references cited or the objections made. Further, they do not 
show how the amendments avoid such references or objections. 

Therefore, the prima facie case of obviousness has been met and the rejection under 35 
U.S.C. § 103 is deemed proper. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Correspondent 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brook Kebede whose telephone number is (703) 306-45 11. The 
examiner can normally be reached on 8-5 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (703) 306-2794. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 

Brook Kebede 

Ac 

November 10, 2002 




